[Retrieval model for subtle variation of contamination stressed maize chlorophyll using hyperspectral data].
Chlorophyll content is an important indicator of photosynthesis activity, stress and nutritional state. In the present paper, the hyperspectral data, foliar chlorophyll content and heavy metal contents in foliar and soil were measured for the maize growing in three natural fields. In most previous research, the contamination stress was controlled artificially in laboratory by adding chromium, zinc or copper pollutant etc. to the soil, and the pollutant concentration added was much higher than that in natural environment. The three sample fields were under different heavy mental contamination level, but all located at the Changchun region, Northeast China, where is called Golden Maize Belts in the world. After continuum removal (400-800 nm), ten spectral indices were computed including max absorption position, normalized reflectance at max absorption position, absorption depth, green peak, normalized reflectance at green peak, red edge, normalized reflectance at red edge, red peak, absorption width, and asymmetry degree. The physics meaning of the above indices and their correlation with maize foliar chlorophyll content were analyzed. It was found that there were close relationships between these indices and foliar chlorophyll content except max absorption position, green edge and asymmetry degree. Besides the asymmetry degree, five indices were selected in the stepwise multiple linear regression for estimating chlorophyll content and its determination coefficient (R2) is 0.7027. Furthermore, in order to measure the weak change information of foliar chlorophyll content under the contamination stress, the BP artificial neural network (ANN-BP) was used. Several ANN-BP models were built and tried with different structure, namely five nodes, seven nodes or ten nodes in input layer, one hidden layer or two hidden layer, and different nodes number in hidden layers. It was found that the highest accuracy of estimates was obtained by the model with two hidden layers, ten nodes in input layer, seven nodes in first hidden layer and 4 nodes in second hidden layer (R2 = 0.9758).